The specific knowledge that can be found in web sites provides a source of information which should be used by language teachers and content teachers to teach students both subject matter and language at the same time. In this paper, we describe the methodology followed in a still ongoing project in which content teachers and language teachers collaborated in order to design online teaching-learning materials which integrated subject matter and language tasks. We explain the criteria followed in designing and evaluating the different activities proposed in order to connect two subjects that have been traditionally taught separately and we provide some examples. Our main conclusion is that language teaching and content teaching can be successfully integrated. The activities proposed proved to be encouraging for both content learning and second language learning, reinforcing students' self-steem and collaborative behaviour in the classroom and online.
Introduction
There is no doubt that the introduction of computers has revolutionised second language (L2) teaching (Chapelle, 2001; 2003; 2004; Richards, 2005) . The possibilities afforded by the use of the Internet or by exploiting the information on the World Wide Web, including the chance to use real texts or to communicate with people around the world, have brought new concepts to teaching. Furthermore, the development of technology tools, whether specifically for language learning or not, has resulted in fundamental changes in classroom practices and brought with it new responsibilities for language teachers. procedures such as those described, for example, by McCafferty, Jacobs and Dasilva Iddings (2006) .
The interdependency and mutual respect between the components of the collaborative activity is essential to obtain a coherent proposal. Students and teachers should become a coherent group that dialogues and negotiates in a dynamic class (González Fernández, 2006: 3). Nunan (1991: 1) suggests a number of reasons for collaborating:
In language education, teachers, learners, researchers and curriculum specialists can collaborate for a number of reasons. They may wish to experiment with alternative ways of organizing teaching and learning; they may be concerned with promoting a philosophy of cooperation rather than competition; they may wish to create an environment in which learners, teachers and researchers are teaching and learning from each other in an equitable way […] ; or they may wish to experiment with ways of incorporating principles of learner-centredness into their programs.
Thus, there are different motivations for incorporating collaborative approaches and different ways in which such approaches can be implemented in language learning. In all of them, however, collaboration can be broadly understood as; "…the mutual engagement of participants in a coordinated effort to solve the problem together" (Roschelle & Teasley, 1995: 70) . Thus, the teacher is present to assist language learning while the students collaborate in elaborating tasks. Under teacher guidance, the students make connections between previous knowledge and new information. They use language and technology as tools for learning and develop language and thinking competences. Collaborative work should be well planned and teachers should design strategies that provide all the participants with clear roles in the different parts of the action research.
There are two modalities to consider in the collaborative approach. On the one hand, teachers from different areas of knowledge collaborate in order to offer learning tools to students. On the other hand, students work collaboratively in the classroom to carry out the tasks proposed by the teacher. In both modalities, the roles of the teachers and students are different. In the first one, the teacher is central to the learning activity, facilitating the interdisciplinary tasks to the passive students. The teacher's role is more facilitative; to guide and channel the students in their learning. In the second, the teacher's role is less active, helping the students but not interfering in the learning process. We propose a third modality which combines these two, in which teachers and students collaborate in the design and evaluation of the teaching-learning activities, thereby taking into account individual and group needs of the students (Carrió Pastor, 2006) . Collaboration implies interaction among the different members of the group and the different proposals should act as webs of knowledge that combine to offer unique results (Strijbos, Martens and Jochems, 2004: 403) .
Furthermore, would like to introduce here a further aspect. The Collaborative Approach (CA) combined with the Content and Language integrated Learning (CLIL) approach, which integrates the learning process of a second language and specific topics of content subjects Gimeno, 2007 and Carrió Pastor, 2009b: 39) . As the target language is the means of learning content, students tend to be highly motivated and language acquisition is integrated in the learning process. Content teachers and language teachers integrate their learning approaches in order to obtain a higher learning outcome from students.
We believe that CLIL should be taught as a single subject being based on close cooperation between content teachers and language teachers. Some researchers into this approach (Wolf, 2007; Marsh, 2009; Coyle, 2007; Hodgson and Jones, 2009; Morton, 2009 and Ezeiza Ramos, 2009) consider that the role of the language teacher is merely that of 'assistant' to the content teacher. In our view, both content and language are of equal importance and both the content and language teachers collaborate to produce specific materials which allow different aspects to be focused on.
In addition, we start from the belief that collaborative learning implies interactive learning and we accept that technology can facilitate communication and make the learning process more effective. Online learning can generate a positive interdependency, can promote verbal exchange, can stimulate personal and group skills while giving due value to individual contributions. As such, it is ideally suited to collaborative and content-based activities: "The computer-as-a-tool agrees with the fact that today a number of educators are seeking ways to teach in more content-based approaches" ( Soetaert & Bonamie, 2006: 5) .
Our main aim in this research was to determine whether blending different approaches and incorporating the regular use of technology would result in appropriate materials for teaching second language learners in Higher Education. We present examples of specific materials which were designed by teachers and students working together. Finally, we aim to show that content teachers and language teachers should collaborate together in order to create materials for second language and content learning, and that this collaboration can result in new and innovative learning methodologies.
Methodology
There were several factors that led us to design material based on the possibilities provided by the Internet and combining the content and language integrated learning approach with the collaborative approach. The first was that we could easily contact content teachers from different engineering courses. The second was that there was a homogenous group of engineering students that could help us in our teaching project and research into the design of materials. Last but not least was that the adoption of the so-called Bologna process, and specifically gearing language courses to be compatible with The Common European Framework , was forcing changes in second language teaching objectives and strategies. The Internet could offer new learning possibilities, which would be well-suited to the current and future demands of society and students, but that new approaches were needed in order to design online materials which could make full use of the potential. Among the ideas discussed, the Content and Language Integrated Learning approach and the Collaborative approach were put forward as a way of stimulating students to learn both subject matter and English as a second language through the use of a versatile tool; namely, the Internet. The procedure to follow was discussed by all the members of the research group, in order to plan the different strategies and develop the materials using a sound methodology to obtain the best results. We followed the action research model described by Burns (1999) , which takes into account factors such as: group discussion, role definitions and processes, constraints, finding a focus, collecting data, analysing the data, collaborative work in practice and evaluation of the results. In the following sections, this general procedure is explained in order to describe the qualitative research undertaken.
The project discussed in this paper was carried out at the Universidad Politécnica de Valencia. The principal aim was to create and pilot domain-specific English materials to students of Industrial Engineering. The materials would include both foreign language study material and subject matter study material. All the tasks would be based on specific web sites and the activities would be available online to students through a university intranet. The novelty here is that the materials would be created through collaboration between language teachers, content teachers and students.
The first part of the project focused on the selection of previously analysed web sites. This task was performed jointly by a group of engineering students and a group of content teachers who were, in turn, coordinated by the English language teachers. Students and content teachers chose the ten topics they felt would be most useful in the first year syllabus of the Industrial Engineering course. Reasons for choosing a topic included, for example, relevance, whether the subject provided a foundation for further topics later in the course, or interest level. Students were then divided into five groups with the task of selecting three web sites for each of the ten chosen topics. The following criteria were used to evaluate each site:
1. Reliability and regular updating of the contents of the web site. 2. Identification of the creator of the web site and/or its contents. 3. The stability of the web site (institutional or corporative were preferred). 4. Specific sections of the web site and its overall coherence (instructions). 5. Technical facilities for navigation through the different sections. 6. Lexicon adapted for the practice of a second language. 7. Interaction between the web site and its user.
The students then ranked the sites depending on the degree to which they satisfied the above criteria. The three web sites that obtained the highest ranking from the fifteen proposed were chosen for each of the ten topics. This gave us thirty web sites which would provide the basis for the teaching-learning materials. The web sites were grouped into content areas making it easier to recycle the practise and reinforcement of content specific vocabulary.
Once the web sites had been selected and approved, work began on the teaching-learning materials themselves. Discussions between content teachers and language teachers took into account the principles of collaboration, the available technology and CLIL. We divided each unit in different sections: introduction; objectives; online tasks; follow up and vocabulary. The reading material, included in the online tasks, was chosen from the web sites by the students following certain guidelines provided to them such as terminology, sentence complexity, or the place and/or importance of the topic in the syllabus.
Afterwards, content teachers proposed vocabulary and content questions while the language teachers designed communicative, group writing activities, listening and oral tasks, as well as some grammar revision exercises based on the structures that appeared in the texts. All the units included similar sections and their tasks were topic centred.
The materials were published in a private web-based platform, PoliformaT, held on the university web site and which is a development of Sakai CLE. Sakai CLE is a free and open source Courseware Management System, featuring a set of software tools designed to help instructors, researchers and students collaborate online in support of their work--whether it be course instruction, research or general project collaboration. For coursework, Sakai provides features to supplement and enhance teaching and learning. For collaboration, Sakai has tools to help organize communication and collaborative work on campus and around the world. Thus, students were able to complete the tasks and send their answers to the teachers using this platform. In turn, teachers could send files or communicate with students in a flexible and interactive way.
Finally, the materials were trialled in the first semester of the academic year with a pilot group of forty students enrolled in the first year of the Industrial Engineering degree course. The pilot group was further sub-divided into groups of three. Intergroup collaboration through e-mail, the subject forum and chats was encouraged.
The second part of the project consisted of evaluating the materials using the student and teacher feedback and, based on these suggestions, modifying the materials where necessary. We also contrasted the results of the evaluation of the pilot material with the results of the evaluation of the previous year's materials -which consisted of a printed textbook with no collaborative or online activities, although it did include materials based on the communicative approach.
The evaluation process was carried out in three phases: teacher evaluation; peer evaluation (of each group member) and self-evaluation. Teachers focused on the clarity of the guidelines and instructions, on the appropriateness and effectiveness of the tasks, and on the level of language and the background knowledge required to carry them out.
For each assignment, students were not given individual marks but received a group grade. This was to foment collaboration. Its purpose was to encourage attendance and participation as well as subject matter and language acquisition.
Peer evaluation was performed anonymously and focused more on the exercises that involved oral presentations or discussion tasks. Students were asked to grade individually (i) the language learning of their team members, (ii) the subject matter learning of their team members, (iii) the contribution of each person to the collaborative process.
Self-evaluation was carried out by everyone involved; that is, language teachers, content teachers and students. In addition, each person was asked to write a report on one of the teaching units (on one of the thirty topics). Self-evaluation included questions about subject matter content, collaborative activities and processes, and second language acquisition tasks. As a result of the evaluation process, the materials were updated regularly at the beginning and at the end of each semester in order to adapt them to the students' needs. At the end of the academic year, content and language teachers met in order to agree on any further changes it was felt should be made to the materials for the upcoming academic year.
Finally, students completed the standard university course satisfaction questionnaire. Analysis of the responses showed that when compared with previous years student satisfaction had increased by 30% for both content and language subjects. In addition, when we compared the marks obtained in content and language subjects, we found that for both the number of students obtaining a pass had increased by 20%.
Results
Some examples of the material designed can be seen in this section. As explained above, each unit followed the same format: introduction; objectives; online tasks; follow up and vocabulary. Below it can be observed an example of the introduction to one of the topics, in this case, protection of the environment. The example 1 is based on one of the websites used:
Websites: http://www.epa.gov/epahome/students.htm; http://www.epa.gov/students Pollution is a very important and negative effect of industrial progress and development. All industrial activities may have harmful consequences on our environment. On the other hand, environmental consciousness is becoming a matter of prime importance both for the society as a whole and for the industrial world. Consequently, the Industrial Engineer should be aware of the negative impact of his/her activity on the environment, and know how to minimize this impact. Example 2 shows how the objectives were explained and the outcomes the students could expect:
The tasks in this unit are intended to give you the opportunity to learn more about environmental and pollution related issues of interest for your professional career as an engineer. You can learn relevant vocabulary and, to a lesser extent, grammar, within an authentic context. Apart from the corresponding vocabulary, you will practice all major skills in this context: reading, writing, and also speaking and listening. You will learn to build glossaries, interpret authentic online information, and use this information to carry out problem solving and simulation activities. You will be able to practice technical writing skills (describing changes and processes and report-writing) and to share information with a partner. In the third part of the unit, we included different online activities to encourage comprehension and the acquisition of vocabulary. Examples 3 to 6 show some activities designed to improve reading comprehension and vocabulary, grammar, writing, speaking and listening. Although the exercises in these examples are based on a website aimed at children, its accessibility makes it a useful resource. Students considered this kind of web sites appropriate for their needs and knowledge as this site was chosen by the students themselves.
Pollution vocabulary: definition game
Access http://www.epa.gov/kids to go to section "Science" (http://www.epa.gov/kids/science.htm). Then, to "The ABCs of Superfund" (http://www.epa.gov/superfund/kids/alphabet/a.htm). You will find an alphabet of environment terms. Define 2 words you did not know. Give synonyms and opposites of some of the words in the alphabet list. In pairs, prepare sentences from the website with a gap corresponding to the word in the list, giving the initial. This task can be done orally or in writing. Then, in turns, give it to your partner to see if he or she can fill in the gap correctly.
Reading and problem solving
Access http://www.epa.gov/kids to go to section "Science" (http://www.epa.gov/kids/science.htm) and from there to "A Kid's Adventure Story" (http://www.epa.gov/superfund/kids/story/page-22b.htm) You will read a real experiment that simulates an environmental problem. Use the interactive online buttons to turn pages. At the end of each page there is a question. Whenever you find a question, write what you think could be the answer. Then (only then!) proceed to confirm your ideas.
Example 3: Online tasks: Reading comprehension and vocabulary.
Writing a company pollution report Grammar practice in context
From http://www.epa.gov/kids/game.htm you must go to "What's Wrong with this Picture?" (http://www.epa.gov/OWOW/NPS/kids/whatwrng.htm). Follow the instructions to carry out this online task, and you will learn how to correct some daily habits that are environmentally dangerous. Before you start, be ready and alert to notice the verb forms you will encounter while you do the online game. a) In which verbal form are the verbs of the big sentences in red? Why? b) With information from the activity, write several rules you can follow to prevent these dangerous habits. You must use modal verbs (for example: mustn't, should, have to, etc.) .
Example 4: Online tasks: Grammar activities.
Writing a company pollution report
You can work individually or in small groups. Imagine you work for an industrial company. Your boss wants you to report on the types of pollution and waste produced by your company. Considering the characteristics and activities of the company, you should write a short report (it can be a text or an organized list) about the types of pollution and waste relevant to your company. To make your report complete, please include a brief overview of the company (name and activity) at the beginning, and comments (or recommendations) about how to prevent pollution in your company at the end. Be concise and realistic! To find useful information, access http://www.epa.gov/students/waste.htm, then go to "Superfund: Hazardous Substance and Hazardous Waste" (at http://www.epa.gov/superfund/students/clas _act/index.htm), and finally to section "Waste Site Activity" (http://www.epa.gov/superfund/students/wastsite/index.htm). After evaluating the process of material design and analysing the results obtained, we considered that the factors which most contributed to success were that the teachers involved in the project were reasonably competent users of the technology, that specific class time was allocated for the students to use computers, and that the teachers involved favoured a studentcentred approach to pedagogy as well as collaborative projects which were partly defined by students' interest. Furthermore, the students were aware that the materials were based on the subject syllabus and on the language syllabus and were highly motivated.
Conclusions
The blended approach we explain in this article is a novelty we wish to introduce in material design. Additionally, the content and language integrated learning approach we suggest here is different from the approach explained by, for example, Frigols, Marsh and Naysmith (2007: 33) . We promote a much closer collaboration between the content teacher and the language teacher. Furthermore, both the materials and the classes are balanced between content and language tasks although the teachers do not teach together in class. This is why our proposal, although based on CLIL, is different.
A further point to make is that second language learning should be integrated in everyday activities and seen as part of the students' environment. Students should come to regard language as a practical tool used to communicate with people all around the world. When this communicative aspect is forgotten the practice of a second language can become restricted to sterile gap filling and other drills. We believe that in the information era, teachers need to adapt their materials and methodologies to better reflect the needs of students and to make use of the possibilities available.
In our study we observed that students preferred online activities to traditional ones, perhaps because they found the dynamic characteristics of the tasks more stimulating. After using online materials with our students for four years, we have noticed that online activities have resulted in greater understanding and in improved writing and speaking of the students. Self-esteem has been reinforced and other skills such as searching for information, learning independence, resourcefulness, etc. have also been developed. Students feel more confident about using a second language after the online activities which, in a sense, force them to engage with the language and to continually evaluate what they need to do.
In conclusion, we can state that new teaching approaches should be implemented to teach a second language, for example, CLIL and CA, and a dynamic tool such as the Internet should be used as a vehicle. Higher education students are now used to technology and demand updated materials; as a consequence, teachers should take advantage of online materials and communication tools. In this article we have highlighted the process followed in order to design material based on web sites. The benefits of designing teaching-learning materials in this way can be summed up as follows:
-The integration of the content teacher and the language teacher to design the material, taking into account the needs of students and the possibilities of using authentic technical texts; -The development of collaborative work, students have to plan their learning material with teachers and colleagues; -It stimulates interpersonal communication through group activities; -It is challenging and motivating, students are required to learn content and language; -The incorporation of technology allows contributions of different kinds from students as well as providing them with different forms of learning.
Notes
1. The Common European Framework provides a common basis for the elaboration of language syllabuses, curriculum guidelines, examinations, textbooks, etc. across Europe. More information at <www.uk.cambridge.org/elt> .
